Objective To assess the value of self-rated health assessments by examining the association between education and self-rated poor health. Methods We used the globally representative population-based sample from the 2002 World Health Survey, composed of 219 713 men and women aged 25 and over in 69 countries, to examine the association between education and self-rated poor health. In a binary regression model with a logit link function, we used self-rated poor health as the binary dependent variable, and age, sex and education as the independent variables. Findings Globally, there was an inverse association between years of schooling and self-rated poor health (odds ratio, OR: 0.929; 95% confidence interval, CI: 0.926-0.933). Compared with the individuals in the highest quintile of years of schooling, those in the lowest quintile were twice as likely to report poor health (OR: 2.292; 95% CI: 2.165-2.426). We found a dose-response relationship between quintiles of years of schooling and the ORs for reporting poor health. This association was consistent among men and women; low-, middle-and high-income countries; and regions. Conclusion Our findings suggest that self-reports of health may be useful for epidemiological investigations within countries, even in low-income settings.
Introduction
There are doubts about the validity of using self-reports of health for assessing population health, particularly in disadvantaged populations. Since self-assessment of health is directly contingent on social experience, it has been argued that disadvantaged groups will fail to perceive and report the presence of illness or health deficits, which may result in misleading assessments of population health. 1 This bias, referred to as "reporting heterogeneity", has been demonstrated using hypothetical scenarios -formally referred to as vignettes -that make it possible to compare self-reports from respondents with different socioeconomic and other personal characteristics. 2 The bias has also been demonstrated by the finding that advantaged populations tend to report higher levels of poor health than disadvantaged populations. 1 In spite of reporting heterogeneity, a recent metaanalysis of 40 studies found a strong, statistically significant positive association between education and health, such that individuals with higher education reported better health status. 3 We updated the literature review from the metaanalysis to include over 60 publications. Although most of these studies showed a positive association between self-rated health and education, they varied widely in terms of sample size, the specification of the self-rated health and education measures, the choice of the covariate set and the modelling strategy. Also, few studies 4, 5 have focused on low-and middleincome countries, perhaps due to doubts about self-rated health assessments. 1, 2, 6 Thus, there is a need for a study of any association between self-rated health and education in a dataset that is globally representative and designed for making comparisons among as well as within countries. An association between education and self-rated health would not in itself show whether self-rated health is a precise or valid means of assessing population health. For example, one study has suggested that people in Sweden tend to overrate, and those in Germany to underrate, their health status. 7 However, in both Germany and Sweden, socioeconomic status was found to have a statistically significant positive association with health. 8 Also, even if self-reports of health are not valid for comparing aggregate health among countries, they may still be valid for a within-country comparison. 2, 9 In this study, we test the hypothesis that self-reports of health are valid by examining the association between self-rated health and years of schooling in 69 countries.
Methods

Data source
The data for this study came from the 2002 World Health Survey, which was conducted in 69 countries, across all continents, between January and December 2002. [10] [11] [12] The target population for the World Health Survey was all adults aged 18 years or over who were living in private households. The survey did not cover populations on military reservations, in group quarters or in living arrangements other than private households.
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Sampling plan
In 10 countries, respondents were selected through a single-stage random sample; in the remaining 59 countries, a multistage stratified sample survey was conducted. [10] [11] [12] Populations were stratified by province in each country, and again by county in 58 countries. Sampling units were selected based on a probability proportional to population size, followed by a random selection of households. In most of these countries, enumeration areas (geographical areas canvassed by one representative) and households were used as additional units for stratification. Anyone considered to be a member of the household (i.e. "someone who usually stays in the household, sleeps and shares meals, who has that address as primary place of residence or who spends more than six months living there"), aged 18 years and over was eligible to be a respondent in the survey. [10] [11] [12] Within households, respondents were selected using Kish tables, which gave each eligible respondent an equal probability of being selected.
Population and sample size
From the total study population (n = 275 996), [10] [11] [12] we selected men and women aged 25 years or over (n = 228 993), because younger respondents were less likely to have completed their ultimate educational level, which was the primary marker of social disadvantage in this study. From this sample, information was missing on a total of 9280 respondents -3206 on self-rated health, 7328 on years of schooling and 687 on covariates (Appendix A, available at: http://www.hsph.harvard.edu/ faculty/venkata-sankaranarayanan/files/ Bull-WHO-2009-Web-Appendices. doc; note: for many respondents, information was missing on multiple variables). Thus, the final analytical sample size was 219 713 respondents from 69 countries.
Self-rating of health
Self-rated health was assessed by asking respondents: "In general, how would you rate your health today" with the possible choices being "very good" (1), "good" (2), "moderate" (3), "bad" (4) or "very bad" (5) . 13 This scale is similar to the five-point Likert scale of self-rated health, which is a robust predictor of mortality and correlates strongly with other objective health indicators, especially in developed countries. 14, 15 We analysed self-rated health as a dichotomous measure of self-rated poor health -"very good", "good" or "moderate" were coded as "0", and "bad" or "very bad" as "1".
Education
The World Health Survey collected data on respondents' educational attainment in two ways. 13 Respondents were asked to report the highest level of education completed with the following options: "no formal schooling", "less than primary school", "primary school completed", "secondary school completed", "high school (or equivalent) completed", "college/pre-university/ university completed" and "postgraduate degree completed". Respondents were also asked to report the number of years of schooling they had completed, including higher education. We used reported years of schooling as an indicator of educational attainment, mainly to overcome the issue of incomparability among countries on the categorical measure of educational attainment. For 22 182 respondents, the number of years of schooling was coded as "missing" in the dataset, even though 16 573 of these respondents had selected "no formal schooling" as a response to the categorical question on educational attainment. We therefore coded these respondents as having zero years of schooling in the analytical dataset. We specified years of schooling as a continuous measure and also separately specified quintiles based on years of schooling, using country-specific distribution of years of schooling.
Covariates
Age in years and sex were included as covariates in the study (Table 1) .
Statistical analysis
We modelled the log odds of reporting poor health using binary regression with a logit link function and robust error variance, given as:
where the quantity p i /(1-p i ) is the odds that self-rated poor health for individual i = 1, 0 otherwise; b 0 represents the log odds of reporting poor health for the reference category (intercept); and BX represents the change in the log odds of reporting poor health for a one unit change in a vector of independent variables (age, sex and education). Where appropriate, the coefficients and standard errors took account of the multistage cluster survey sampling design. Models were fitted using SPSS v 15.0 for Windows (SPSS Inc., Chicago, IL, United States of America). Statistical precision was ascertained using two-tailed Wald tests and the results are presented with 95% confidence intervals (CIs). The logits were exponentiated to odds ratios (ORs) for interpretative reasons. 16 All analyses were adjusted for age and sex; at the global level, they were based on The World Bank income classification of countries and The World Bank geographical regions.
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The analyses in the pooled global and regional sample included fixed effects for countries, achieved by including an indicator variable for each country. All analyses were repeated separately for men and women.
Ethical review
The 2002 World Health Survey was conducted under the scientific and administrative supervision of the WHO, and there was an independent ethics review of the World Health Survey protocol. Interviewers obtained informed consent for the survey, in writing, from the respondents. 18 The study was reviewed by the Harvard School of Public Health, whose Institutional Review Board judged the study as exempt from full review because it was based on an anonymous, public use dataset with no identifiable information on the survey participants.
Results
The global prevalence of self-rated poor health was 9.8%; the mean age in the sample was 45.3 years; 56.2% of the respondents were female and the median schooling across all countries was 6 years (Table 1 ). There was considerable variation between countries on the prevalence of self-rated poor health and education. The percentage of respondents self-reporting poor health was highest in Swaziland (48.9%) and lowest in Australia, the United Arab Emirates and Uruguay (2.5%).
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Self-reported health and education SV Subramanian et al. In pooled models adjusted for age and sex, there was an inverse association between years of schooling and self-rated poor health (OR: 0.929; 95% CI: 0.926-0.933) ( Table 2 ). A similar relationship was observed for men and women in the age-adjusted pooled sample of all countries (Table 2) . Compared to individuals in the highest quintile of years of schooling, those in the lowest quintile were twice as likely to report poor health (OR: 2.292; 95% CI: 2.165-2.426). There was also a dose-response relationship, in both men and women, between quintiles of years of schooling and the ORs for selfreporting poor health (Fig. 1) . The inverse association between years of schooling and self-rated poor ORs representing the change in the odds of reporting poor health for every oneyear increase in schooling ranged from 0.903 (95% CI: 0.895-0.910) for countries in Europe and central Asia to 0.949 (95% CI: 0.941-0.957) for countries in sub-Saharan Africa. The strength of the association was similar for men and women in all regions ( Table 2) .
The inverse association between years of schooling and self-rated poor health was observed in all countries, even though the relationship did not always attain conventional levels of statistical significance (Fig. 2) . Countries where the ORs for reporting poor health for a one-year increase in schooling was greater than 0.959 (i.e. a relatively small effect) were Australia, Bosnia and Herzegovina, Burkina Faso, Chad, the Congo, Côte d'Ivoire, Ethiopia, Ghana, Malawi, Morocco, Myanmar, Nepal, Senegal, Sweden and Zambia. This pattern was replicated for men and women (Appendix B, available at: http://www.hsph.harvard.edu/faculty/ venkata-sankaranarayanan/files/Bull-WHO-2009-Web-Appendices.doc).
The country-specific association between quintiles of years of schooling and self-rated poor health was also as expected. With the exception of Burkina Faso and Chad, in countries in the lowest quintile of years of schooling people were consistently more likely to self-report poor health than in those in health was observed in countries of all income levels (Table 2 ). Comparing countries, the ORs for reporting poor health for every one-year increase in schooling ranged from 0.910 (95% CI: 0.897-0.923) for high-income countries to 0.948 (95% CI: 0.942-0.955) for low-income countries. Again, a similar association (between years of schooling and the odds of self-reporting poor health) was observed for men and women (Table 2 ). Comparing regions, the Fig. 1, Fig. 2 ) without dichotomizing self-rated health but instead using the entire 5-year scale item in an ordered multinomial regression. Patterns of association between self-rated health and years of schooling remained the same, and mirrored the results for the binary regression models (Appendix D, available at: http://www. hsph.harvard.edu/faculty/venkatasankaranarayanan/files/Bull-WHO-2009-Web-Appendices.doc).
Discussion
Analysis of a globally representative and comparable, disaggregated dataset from 69 countries showed that adults (both men and women) with lower levels of education were consistently more likely to self-report poor health than those with higher levels of education. This finding was not dependent on a country's level of economic development or on regional geography.
Within each country, we found little reporting heterogeneity (or bias), in that disadvantaged individuals did not appear to underreport poor health when compared to advantaged individuals. Nevertheless, it is possible that disadvantaged individuals underestimate the extent of their poor health. Furthermore, the level of reporting heterogeneity by level of education may differ among countries, making it difficult to compare the magnitude of the association between education and self-reporting of poor health among countries. Thus, as a validation of the self-rated health measure, our findings must be interpreted with caution.
In spite of these limitations, our results suggest that the magnitude of underestimation of poor health by those with low education is not so large as to be misleading. A more thorough test would be to examine the predictive capability of self-rated poor health for objective outcomes such as mortality. Indeed, self-rated poor health is a robust predictor of mortality in the context of industrialized countries. 14, 15, 19 Evidence from Bangladesh 5 and Indonesia 20 suggests that these associations might also be true in developing countries. However, variations in self-rated health may not mirror variations in mortality, because the former captures more than objective physical health; for example, it also incorporates important dimensions of mental health. 18 We deliberately restricted the number of covariates for this analysis to facilitate comparisons within and among countries. For example, besides age and sex, there are likely to be differences in how individuals perceive their health, depending on whether they live in urban or rural locations that have different levels of health awareness and expectations. We chose not to include distinctions between urban and rural areas among countries because of the considerable variation in definitions of these terms. Nevertheless, the consistency of our findings across multiple geographical regions and different levels of economic development suggests that findings would probably be similar across urban and rural areas within a country. We also used only one factor -low level of education -as a chronic measure of social disadvantage. Previous research suggests that education is less likely than income, wealth or occupation to be a consequence of adult health. 21 Also, education is likely to be a determinant of other socioeconomic markers such as income, wealth and occupation. Had we used other markers of an individual's socioeconomic status, it would have been difficult to make straightforward comparisons among multiple countries.
This study fills a critical gap by providing baseline global assessments of the association between education and self-rated health. The 2002 World Health Survey is the most recent international survey purposefully designed to obtain comparable data on health and related determinants across countries in all world regions. Therefore, we could not examine whether the pattern for 2002 was reproduced in more recent years. However, associations between education and health have been shown to be pervasive and to change slowly. Therefore, the main finding of our paper is unlikely to have changed substantially since the 2002 World Health Survey. As more recent and comparable data become available, future studies should examine whether the association continues.
Although self-reports of health may not always accurately capture variations in absolute health across countries, doubts about the use of self-reported health measures to study health disparities within countries, especially developing countries, should be reappraised. The ease, speed and economy of collecting self-reports of health (even with a single item global question such as the one used here) make such collection attractive for rapid appraisals. Also, collecting self-reports of health will make it easier to empirically assess epidemiologic associations between various exposures and health, especially in countries where objective health data are lacking and where subjective health data have been viewed with considerable scepticism. ■ 
Objectif
Resumen
Autoevaluaciones de la salud en la Encuesta Mundial de Salud 2002: correlación con el nivel educativo Objetivo Determinar la utilidad de las autopuntuaciones de la salud estudiando la relación entre el nivel educativo y el nivel de salud declarado por las personas. Métodos Utilizamos la muestra poblacional representativa a nivel mundial de la Encuesta Mundial de Salud 2002, constituida porquintil superior de años de escolarización, las situadas en el quintil inferior presentaban el doble de probabilidades de declarar problemas de salud (OR: 2,292; IC95%: 2,165-2,426). Observamos una relación dosis-respuesta entre los quintiles de años de escolarización y los OR de declaración de mala salud, y esa relación se observó tanto en hombres como en mujeres; en países de ingresos bajos, medios y altos; y en todas las regiones. Conclusión Nuestros resultados parecen indicar que las autoevaluaciones de la salud pueden ser de utilidad para las investigaciones epidemiológicas en los países, incluso en los entornos de ingresos bajos. 
‫ملخص‬
